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1

Transmission & Distribution
Pipelines

in Dhulabari

May 4, 2010

JICA Expert
Satoru ONIKI

ANNEX 7-2-5
  

Service Area in Dhulabari

WUSC Office

  

Transmission 
Pipe Route

Intake

Water 
Treatment 
Plant

Transmission
Distribution
Pipelines

  

Transmission 
Pipe

Distribution 
Pipe

Network?

Route?

Location?

New Elevated 
Tank

Existing 
Elevated Tank

Flow Diagrams 

The aim is to make 
The operation simple and
Less in maintenance work and
Supply safe and 
Continuous potable water to the people of 
Dhulabari. 
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Water Pipeline Information

• Pipe Networks
• Location of Valves, Air valves, Washouts and 

Fire Hydrants
• Pipe Material (HDPE, CI, GI)
• Pipe Diameter
• Flow direction
• Flow meter

Legend (Sample)

River crossing
Existing pipe line
New pipe line
Valve Nos. (route Nos.+Nos.)VR5-6
ManholeMH
Washout
Fire Hydrant
Air valve
Valve
DetailsSymbol

A
FH
WO

10

Available for What?
• Control and Maintenance

Keep good water quality and pipe condition
→ Air valve

Stop providing water → Valve
Replace and clean a pipe → Valve, Washout
Change a flow direction → Valve

• Repair
→ Location, pipe material, pipe size

• Fire
→ Location of Fire Hydrant

Water Facility Condition

• Reduce water supply ?
• Deterioration of water quality?
• No providing water in some areas?
• Extension of pipes
→Water demand (Pipe Dia. Determination)

Water Supply Plan
→ Connect to existing pipe
→ Pipe material

• Out of Order?

Roles of each facility for pipes 1

Intake: 
Intake collects surface (spring) water through perforated 
PVC pipe. 

Raw water transmission pipe:
Raw water collected at intake is transmitted to the 
Water Treatment plant
Method of raw water transmission is gravity flow 
and/or pumping flow.
In Dhulabari, the transmission system is gravity flow.

Transmission pipe: 
The facility which conveys from water treatment plant to 
service reservoir (elevated tank).

Roles of each facility for pipes 2

Distribution pipe:
Cancellous pipe network to convey treated water to 

house connection

Valve: 
Valves which are gate and butterfly valves control flow 

of water at different pipelines

Air valve:
Release trapped air from inside pipe. On the other hand, 
air valve has function to suction air under construction. 
The valves located at higher elevations on pipe lines 
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Roles of each facility for pipes 3

Washout:
Washout drains are provided to keep the pipelines free 
from blockade. For keeping the pipe inside clean, 
sediment, deteriorated water shall be washed 
periodically. 
At least every 3 months in dry season and once a month 
in rainy season

Fire Hydrant: 
Fire hydrants can be used in case of fire.

Survey Staff

Date;
April 19-20, 2010
Staff;
WUSC Eng.
Targets;
• Intake
• Raw Water 

Transmission Pipe
• Transmission Pipe

Intake facility

Water Flow

Over Flow

Catchment Area in Intake

Destroyed Fence

Mudslide

Intake Cannel

• Need to remove 
sand

• Need manpower

Exposed Raw water Transmission

• Exposed 
the pipe 
by floods, 
rain.

• Need to 
be 
covered

• Need the 
support 
below the 
pipe
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Cut the Transmission
• Raw waster 

transmission 
pipe is 2 lines.

• One was cut, 
the other is 
OK.

• Need to 
reconnect 
before rainy 
season

New Transmission Pipe

• Covered 
pipe by 
concrete

Exposed and Cut Raw water 
Transmission 2

• Exposed 
new pipe 
and cut 
existing 
pipe by 
floods

Washout and Valve on Transmission

↑

Washout and valve are 
located in a rice field.

Washout Point under 
the field
(drainage is bad.)
↓

Valve Chamber

↑

Valve box cover
(VT-5)

Missing cover
(VT-2)
↓

Air valve Chamber

↑

Air valve box cover 
by concrete (VR-9)

Inside chamber
↓

Release air

Valve
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Air valve Chamber

↑

No cover (VT-3)

No cover (VT-7)
↓

Leakage and Cleaning

↑

Leakage from washout valve
Need to fix and save water

Rain water and waste in valve 
chamber

If pipe inside has negative 
pressure, waste water 
infiltrates in pipe.

↓

Necessary to consistency with other 
project Case-1

• Road is constructed on existing air valve.
• WUSC should announce the road department to avoid 

the water facilities.
• It is important to maintain and supervise water facilities.

Road under construction

Air valve chamber
(VT-14)

Necessary to consistency with other 
project Case-2

Is it cut when the 
cannel was 
constructed?

Disconnected pipe

Survey Format

OpenNoNoOkBad, 
Rusty

OD160
HDPE

VR-31

Valve
status

Sound,
Etc.

LeakageValve
working

Condition
(Looks)

Pipe Dia.
Material

Symbo
l

No.

Sample

Date: April 19, 2010

Other; Malfunction and Repair Records

Inspector: 
Recommendation 1

[Intake site]
• Need to repair a fence 
• To Dredge and remove sand in cannel

[Raw water transmission]
• To set a support and protect the pipe
• To reconnect pipes (2 points)
• Extension washout drain pipe in rice field
• To protect the valves in rice field
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Recommendation 2
[Transmission pipe]
• To put a cover of chamber

Tentative                      Permanent
• To clean inside chamber

Recommendation 3

• Pipe network map is made up including 
existing and new pipes.

• Main water facilities which consist of valve, 
air valve, washout and fire hydrant are put 
on the network map.

• Periodical inspection for water facilities
• Record their conditions, malfunction and 

repair
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Transmission & Distribution
Pipelines

in Gauradaha

May 5, 2010

JICA Expert
Satoru ONIKI

ANNEX 7-2-6

WUSC Office

Service Area in Gauradaha

Water 
Treatment 
Plant

Distribution
Pipelines

Route 4

Route 6

Route 5

Route 1

Route 3

Route 2

Network?

Route?

Location?
Distribution 
Pipe

• Pipe routes
• Valve location

Pipe diameter?
Pipe material?
Valve?
Air valve?
Washout?

Distribution 
Network

Flow Diagrams 

The aim is to make 
The operation simple and
Less in maintenance work and
Supply safe and 
Continuous potable water to the people of 
Gauradaha. 
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Water Pipeline Information

• Pipe Networks
• Location of Valves, Air valves, Washouts and 

Fire Hydrants
• Pipe Material (HDPE, CI, GI, etc.)
• Pipe Diameter
• Flow direction
• Flow meter

Legend (Sample)

River crossing
Existing pipe line
New pipe line
Valve Nos. (route Nos.+Nos.)VR5-6
ManholeMH
Washout
Fire Hydrant
Air valve
Valve
DetailsSymbol

A
FH
WO

10

Available for What?
• Control and Maintenance

Keep good water quality and pipe condition
→ Air valve

Stop providing water → Valve
Replace and clean a pipe → Valve, Washout
Change a flow direction → Valve

• Repair
→ Location, pipe material, pipe size

• Fire
→ Location of Fire Hydrant

Water Facility Condition

• Reduce water supply ?
• Deterioration of water quality?
• No providing water in some areas?
• Extension of pipes
→Water demand (Pipe Dia. Determination)

Water Supply Plan
→ Connect to existing pipe
→ Pipe material

• No water → Out of Order?

Roles of each facility for pipes 1

Intake: 
Intake collects surface (spring) water through perforated 
PVC pipe. 

Raw water transmission pipe:
Raw water collected at intake is transmitted to the 
Water Treatment plant
Method of raw water transmission is gravity flow 
and/or pumping flow.
In Dhulabari, the transmission system is gravity flow.

Transmission pipe: 
The facility which conveys from water treatment plant to 
service reservoir (elevated tank).

Roles of each facility for pipes 1

Distribution pipe:
Cancellous pipe network to convey treated water to 

house connection

Valve: 
Valves which are gate and butterfly valves control flow 

of water at different pipelines

Air valve:
Release trapped air from inside pipe. On the other hand, 
air valve has function to suction air under construction. 
The valves located at higher elevations on pipe lines 
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Roles of each facility for pipes 2

Washout:
Washout drains are provided to keep the pipelines free 
from blockade. For keeping the pipe inside clean, 
sediment, deteriorated water shall be washed 
periodically. 
At least every 3 months in dry season and once a month 
in rainy season

Fire Hydrant: 
Fire hydrants can be used in case of fire.

Survey Staff

Date;
April 21-22, 2010

Staff;
WUSC Eng.

Targets;
Distribution Pipe

Air valve Chamber (VR1-2)

↑

Leakage from air valve 
(March 31st,2010)

No leakage (Repaired)
(April 21st,2010)
↓

Valve Chamber (VR1-3)

↑Obliquity (April 21st)

↓Repaired (April 22nd)

Valve Chamber (VR1-5)

↑
Removed chamber to 
drain deteriorated water 
from pipe end.

(April 21st)

Reinstalled chamber
(April 22nd)
↓

Valve Chamber (VR4-4)

↑
Removed chamber to 
drain deteriorated water 
from pipe end.

(April 21st)

Reinstalled chamber
(April 22nd)
↓
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Necessary to consistency with other 
project Case-1

• Road is constructed on existing Fire Hydrant (VR5-6).
• WUSC should announce the road department to avoid 

the water facilities.
• It is important to maintain and supervise water facilities.

Paved 
road

Chamber

Valve cover

Necessary to consistency Case-2

• Entrance road is constructed on existing Air valve 
chamber (VR6-4).

• It is important to maintain and supervise water facilities.

Air valve chamber 
under the road

Leakage from Air valve

Leakage from air valve
Need to fix and keep function and save water

Air Valve Cover Maintenance

Cover side Rusty

It is not easy to open a cover.
Need to open and maintain valve/chamber 

periodically

Valve Chamber (VR6-1)

Erosion

Channel

Need to protect

Survey Format

OpenNoNoOkNeed to 
clean, 
Rusty

OD160
HDPE

VR5-41

Valve
status

Sound,
Etc.

LeakageValve
working

Condition
(Looks)

Pipe Dia.
Material

Symbo
l

No.

Sample

Date: April 21, 2010

Other; Malfunction and Repair Records

Inspector: 
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Recommendation

• Pipe network map is made up including 
existing and new pipes.

• Main water facilities which consist of valve, 
air valve, washout and fire hydrant are put 
on the network map.

• Periodical inspection for water facilities
• Record their conditions, malfunction and 

repair
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Transmission & Distribution
Pipelines

in Mangadh

May 5, 2010

JICA Expert
Satoru ONIKI

ANNEX 7-2-7
 

North

WARD -5

WARD -4
WARD -1

WARD -3
VDC

0.5 km 1 km0

Legend Ward Area

Ward Division

Water Supply Area

   Service Area in Mangadh

WUSC Office
&

Existing Elevated Tank
WUSC Office

Service Area in Mangadh

• Pipe routes
• Valve location

Pipe diameter?
Pipe material?
Valve?
Air valve?
Washout?

Distribution 
Network Flow Diagrams 

The aim is to make 
The operation simple and
Less in maintenance work and
Supply safe and 
Continuous potable water to the people of 
Mangadh. 

Water Pipeline Information

• Pipe Networks
• Location of Valves, Air valves, Washouts and 

Fire Hydrants
• Pipe Material (HDPE, CI, GI, etc.)
• Pipe Diameter
• Flow direction
• Flow meter

Legend (Sample)

River crossing
Existing pipe line
New pipe line
Valve Nos. (route Nos.+Nos.)VR5-6
ManholeMH
Washout
Fire Hydrant
Air valve
Valve
DetailsSymbol

A
FH
WO

10
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Available for What?
• Control and Maintenance

Keep good water quality and pipe condition
→ Air valve

Stop providing water → Valve
Replace and clean a pipe → Valve, Washout
Change a flow direction → Valve

• Repair
→ Location, pipe material, pipe size

• Fire
→ Location of Fire Hydrant

Water Facility Condition

• Reduce water supply ?
• Deterioration of water quality?
• No providing water in some areas?
• Extension of pipes
→Water demand (Pipe Dia. Determination)

Water Supply Plan
→ Connect to existing pipe
→ Pipe material

• No water → Out of Order?

Roles of each facility for pipes 1

Intake: 
Intake collects surface (spring) water through perforated 
PVC pipe. 

Raw water transmission pipe:
Raw water collected at intake is transmitted to the 
Water Treatment plant
Method of raw water transmission is gravity flow 
and/or pumping flow.
In Dhulabari, the transmission system is gravity flow.

Transmission pipe: 
The facility which conveys from water treatment plant to 
service reservoir (elevated tank).

Roles of each facility for pipes 1

Distribution pipe:
Cancellous pipe network to convey treated water to 

house connection

Valve: 
Valves which are gate and butterfly valves control flow 

of water at different pipelines

Air valve:
Release trapped air from inside pipe. On the other hand, 
air valve has function to suction air under construction. 
The valves located at higher elevations on pipe lines 

Roles of each facility for pipes 2

Washout:
Washout drains are provided to keep the pipelines free 
from blockade. For keeping the pipe inside clean, 
sediment, deteriorated water shall be washed 
periodically. 
At least every 3 months in dry season and once a month 
in rainy season

Fire Hydrant: 
Fire hydrants can be used in case of fire.

Survey Staff

Date;
April 21-22, 2010

Staff;
WUSC Eng.

Targets;
Distribution Pipe
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Valve Chamber

↑

Water in chamber →

Valve

↑

No bolt on valve

Leakage from valve
↓

Air valve Chamber

↑

Inside air valve chamber
It took time to open the 

cover due to no hook.

Removed hook on cover
↓

Chamber Cover

Hook on cover
↓

Survey Format

OpenNoNoOkNeed to 
clean, 
Rusty

OD160
HDPE

VR5-41

Valve
status

Sound,
Etc.

LeakageValve
working

Condition
(Looks)

Pipe Dia.
Material

Symbo
l

No.

Sample

Date: April 21, 2010

Other; Malfunction and Repair Records

Inspector: 
Recommendation

• Pipe network map is made up including 
existing and new pipes.

• Main water facilities which consist of valve, 
air valve, washout and fire hydrant are put 
on the network map.

• Periodical inspection for water facilities
• Record their conditions, malfunction and 

repair
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Business planning (2)

February 2011

Objective

- Understanding financial feasibility study in the business 
planning

- Prepare presentation by WUSC in November. 3 WUSC 
are requested to have presentation at joint workshop in 
November and explain their draft business plan.

Assumption:

- Attendants should already know and understand technical 
planning. This module do not explain detail of technical 
part of business planning. 

- Subject would be continuous to (3), (4) and (5)  

Agenda

1. Data from technical planning

2. User service planning and administrative planning

3. Financial feasibility study and financial planning

4. Monitoring and evaluation

5. Structure of business plan

6. Q&A and discussion

1. Data from technical planning

2. User service planning and administrative planning

3. Financial feasibility study and financial planning

4. Monitoring and evaluation

5. Structure of business plan

6. Q&A and discussion



1. Data from technical planning

(1) Water demand analysis

(2) Technical 
improvement plan

(5) Financial 
planning

- First step of business planning is water demand 
analysis and assess demand projection

- Secondly, make draft technical improvement plan 
focus for how fulfill the demand, construction of 
facility and cost estimate. This plan including also 
plan of facility rehabilitation/repair/renewal.

-After fixed technical plan, then prepare user service 
plan and administration plan. 

-Then conduct financial feasibility and if financial 
capability do not meet demand, technical plan 
should be update for meet financial capability. 
Changes of technical plan may affect to other plans.

- After every plan is fixed, then fixed financial plan, 
and combine to business plan

(6) Business plan(3) Financial feasibility 
study

(4) User service planning 
and administrative 

planning

1. Data from technical planning

(1) Water demand analysis

(2) Technical 
improvement plan

- It required highly political decision making to make 
technical plan for service expansion or not expansion, 
which area to target of expansion and water supply 
level (e.g. service hours)

- Again, it may required not highly political, but 
strategic decision making of direction of technical 
improvement

- water demand projection highly relay on projection 
of population 

- There is three type of facility improvement strategies:
1) Improve existing area: improvement of service level in the existing service area (water 

quality, water pressure, supply amount, supply hours, etc.)
2) Expansion: expansion for the areas where service is not yet provided and in the existing 

served areas but presently not covered yet
3) Optimization: optimize such as modification and improvement of pump direct 

distribution system to standard system with distribution reservoir/elevated tank in existing 
served area for improving efficiency

1. Data from technical planning

(2) Technical 
improvement plan

(4) User service planning 
and administrative 

planning

(2) Technical 
improvement plan

(4) User service planning 
and administrative 

planning

(3) Financial feasibility 
study

- Technical improvement plan gives 
ceiling of user service volume, number 
of connection and water consumption 
per connection. 

- Necessary quality and quality of user 
services are determined, and then leads 
to determine necessary quality and 
quantity of administrative services.

-If financial capability does not meet for 
necessary cost of technical improvement 
plan, user service plan and 
administrative plan, financial study 
rejects these plans.

-In that situation, technical improvement 
plan must be adjust to meet financial 
capability

1. Data from technical planning

(2) Technical 
improvement plan

(3) Financial feasibility 
study

Political issues:
- Most significant cost in the technical 
improvement plan is capital cost.

- How to arrange capital cost, and policy of cost 
recovery for capital cost is highly political issues.

- In Nepal at present, WUSC may not take full 
cost recovery policy to capital cost and highly 
relay on subsidiary or grant from the government 
to capital cost. But world trend moves to full cost 
recovery or partially cost recovery to capital cost.
(e.g. user shoulder 50%)

- This issue may looks beyond responsibility of 
WUSC, but someone need to discuss, and 
confirm as the government guarantees to provide 
grant and subsidiary with way to meet water 
demand of WUSC in the future. 

- How to think for capital cost 
of expansion/renewing and 
rehabilitation of facility



1. Data from technical planning

- Financial capability is mostly decided by water rate, number of connection and 
average consumption per connection. 

- Since increasing water rate is limited, that makes situation of not only 
construction of new facility may difficult, but also difficult to 
rehabilitating/renewing existing facility 

- Technical improvement plan must consider highly political judgment, 
expansion or not expansion, which zone to prioritized and which zone is not 
prioritize to supply water under the condition of could not increasing capability, 
or worse declining capability.

- Thus technical improvement plan including “not improving but just 
maintenance facility” scenario. 

1. Data from technical planning

(1) Data from technical planning to financial feasibility study
- Water volume for sales

how much water can sold and expect revenue?
how many user can get water supply?
how much user can consume water?

- Capital cost
how much need for construct new facility or purchase new equipments for 
water supply?
how much need for rehabilitate/renewing/replacing facility/equipment to 
maintain capacity of water supply?

- O&M cost
how much need for power/fuel for pumping, chemical for purification, 
salaries/allowance of facility operator, and procure of spare parts

1. Data from technical planning

(2) Data from technical planning to user service plan
- Water volume for sales

how much water can sold and expect revenue?
how many user can get water supply?
how much user can consume water?

(3) Data from technical planning to administrative plan
- Facility operation organizational structure
- Number of staff 

1. Data from technical planning

(4) Target setting
- Set target performance indicator for monitoring and evaluation
- example:
- water quality meet ratio
- water production volume
- service hours
- leak repair response rate 
- operation cost 
- NRW/UFW

- Monitoring and evaluation done to 1) achievement or progress of plan, and 2) 
outcomes or improvement to user service quality

*) NRW: Non revenue water, UFW: Unaccounted for water



1. Data from technical planning

2. User service planning and administrative planning

3. Financial feasibility study and financial planning

4. Monitoring and evaluation

5. Structure of business plan

6. Q&A and discussion

1. Data from technical planning

(2) Technical 
improvement plan

(4) User service planning 
and administrative 

planning

-Technical improvement plan gives ceiling of 
user service volume, and number of connection 
or water consumption are determined, as ceiling 
volume

-User service plan consider data from technical 
improvement plan and decide number of 
connection by each zone by year considering 
improving service coverage ratio

-After decide connections, then decide necessary  
number of staff and business operation cost. 

-Then handle number of connection by year and 
necessary operation cost to financial feasibility 
study

(3) Financial feasibility 
study

2. User service planning and administrative planning

User service 
demand

time

Capital investment

- Capital investment improves water supply capacity

- Improvement of capacity makes increases of connection 

- Increases of connection leads to increases of user service demand, including 
volume of meter reading, billing and collection, new connection/disconnection, 
user complaints. 

User service 
demand

Quantity and 
quality

Job, post, and 
number of staff

connections

Population map by zone with 
present water supply coverage area 
and pipeline system

2. User service planning and administrative planning



Present service coverage ratio in service coverage area

- service plan to increasing coverage ratio in served area

- service plan to increase connection by expansion 

Long-Term Plan:
To construct two new systems 
and cover total 16 zones

Present: 8 zones
2008:   10
2012:   12
2014:   14
2016:   16

2. User service planning and administrative planning 2. User service planning and administrative planning

In charge of user 
service section

Service
connection unit

Customer care 
unit

Meter 
reading/billing

and collection unit

- User service clerk
- inspector
- plumber

Handle
connection/disconnect
ion, inspection of 
water supply

- User service clerk

Handle user 
complaints/request

- User service clerk
- Meter reader

Handle meter reading, 
billing and collection, 
complaints regarding 
bill

(1) User service staffing plan



2. User service planning and administrative planning

(2) Data from user service planning to financial feasibility study
- Information regarding revenue: 

how many user for water supply services?
how many user will increasing?
how much water WUSC can sold to user?
how much WUSC can set water charge?

- Capital cost
how much need for construct new facility or purchase equipment for customer 
services?
how much need for rehabilitate/renewing/replacing facility/equipment to 
maintain capacity of user services?
normally, compare with capital investment in the technical area, capital 
investment for user service is not significant, vehicles, office facility and office 
equipment at most

2. User service planning and administrative planning

- O&M cost
how much need for salaries/allowance of customer service staff, and procure of 
materials/goods for maintaining customer services?
normally, compare with O&M cost of technical area, O&M cost for user 
service is not so significant, salaries, allowance, stationary, awareness 
campaign cost and marketing cost, at most  

1. Data from technical planning

(3) Target setting
- Set target performance indicator for monitoring and evaluation, mainly 

consider how user service is improved
- example:
- number of connection
- water consumption per connection
- user complaints response rate 
- operation cost 

- Monitoring and evaluation done to 1) achievement or progress of plan, and 2) 
outcomes or improvement to user service quality

2. User service planning and administrative planning

Manager

Financial/
administrative

section

User service 
section

Engineering
section

- section chief
- accountant
- cashier
- administrative staff
- stock keeper

- section chief
- user service clerk
- inspector
- plumber
- meter reader

- chief engineer
- mechanics
- electrician
- chemist
- operator

(4) Organization plan

Administrative
service demand

Quantity and 
quality

Job, post, and 
number of staff



(5) Data from administrative planning to financial feasibility study
- Capital cost
how much need for construct new facility or purchase equipment for 
administrative services?
how much need for rehabilitate/renewing/replacing facility/equipment to 
maintain capacity of administrative services?
normally, compare with capital investment in the technical area, capital 
investment for administrative service is not significant, office facility and 
office equipment including computer at most

- O&M cost
how much need for salaries/allowance of administrative staff, and procure of 
materials/goods for maintaining administrative services?
normally, compare with O&M cost of technical area, O&M cost of
administrative service is not so significant, salaries, allowance, stationary and 
supply material of computer at most

2. User service planning and administrative planning

(6) Target setting
- Set target performance indicator for monitoring and evaluation mainly consider 

management efficiency
- example:
- NRW
- connection per staff
- collection ratio 
- operation cost
- operational ratio

- Monitoring and evaluation done to 1) achievement or progress of plan, and 2) 
outcomes or improvement of management efficiency

2. User service planning and administrative planning

1. Data from technical planning

2. User service planning and administrative planning

3. Financial feasibility study and financial planning

4. Monitoring and evaluation

5. Structure of business plan

6. Q&A and discussion

3. Financial feasibility study and financial planning

(1) Expenditure projection
1) O&M cost
- Salaries and wages
- Power/fuel for pumping
- Chemicals for treatment
- Spare parts
- Administration and other O&M cost
2) Capital cost
- Construction cost 
- Rehabilitation/renewing cost
3) Depreciation *)
4) Financial cost
- Debt service
*) there is two ways, cash flow based or income statement based financial plan



3. Financial feasibility study and financial planning

(2) Revenue projection
1) Revenue from operational activity
- Sales of water
- Sales of material
- Application fee/penalty and other operational revenue
2) Grant/subsidiary
- grant 
- subsidiary
3) Non operational revenue
- Loan disbursement
- Interest and other non operational revenue

- Revenue meet expenditure or not
- How much possible to increasing water rate? *)

(3) Feasibility check
- Simply, judge with negative or positive end cash balance (in cash based 

projection), or keep avoiding deficit (in income statement base)
- If capital investment makes negative cash balance (or deficit), that capital 

investment is infeasible
- If capital investment or other plans requires more than ceiling increase of water 

rate, that capital investment and plans are infeasible
- Even suppose possible to arrange the loan for capital investment, but if 

repayment makes negative cash balance (or deficit), that capital investment is 
infeasible

- If expected grant or subsidiary for facility improvement, but not sure, that 
facility improvement is not say feasible

3. Financial feasibility study and financial planning

(4) Water rate setting
- Basically set with cost recovery policy
- However, water rate is public fair and also requires consideration to life of not 

rich people
- Government of Philippines request not exceed 5% of average house income of 

low income group for setting minimum charge that is consumption of first 10 
cubic meter

- In generally, set minimum charge for not increasing 3% of average house 
income, that calculated with:
3% of [(GDP per capita)*(average house member)] 

- Cost recovery policy is another issue, but world trend moves to full cost 
recovery. In Philippines, policy is full cot recovery.

*) More detail of water rate setting, please refer “Manual for Preparing Revised 
Tariff”, by Soft Component Team and their training material in May 2007

3. Financial feasibility study and financial planning

(5) Financial planning

3. Financial feasibility study and financial planning

(2) Technical 
improvement plan

(4) User service planning 
and administrative 

planning

(3) Financial feasibility 
study

-If financially feasible, then settles 
financial plan, technical improvement 
plan and administrative plan and 
combine into business plan

(6) Business plan Budget framework for 
activity of each year



3. Financial feasibility study and financial planning

Sample of financial simulation: expenditure projection

Note: presenting up to 2016, but calculation is up to 2020

3. Financial feasibility study and financial planning

1) number of staff: comes 
administrative plan

2) based salaries comes from 
administrative plan

3), 4), 5) and 6) based power and 
fuel, chemical, spare part and 
repair/maintenance cost comes 
technical plan

7) based other O&M cost comes 
from administrative plan

10) construction cost mainly 
comes technical plan

3. Financial feasibility study and financial planning

Sample of financial simulation: revenue projection

Note: presenting up to 2016, but calculation is up to 2020

3. Financial feasibility study and financial planning

1) water production comes from 
technical plan

2) Consider NRW, decide 
distribution volume

3), 4), 5) and 6) number of 
connection, average 
consumption per connection, 
water tariff and collection 
efficiency comes from user 
service plan. 3) and 4) will 
check with 1) and 2) and 
confirm

7) calculate revenue



3. Financial feasibility study and financial planning

Sample of financial plan: change to projected income statement style

Note: presenting up to 2016, but calculation is up to 2020

3. Financial feasibility study and financial planning

Target sales of 
water

Budget framework

Financial plan determined budget framework by year
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3. Financial feasibility study and financial planning 3. Financial feasibility study and financial planning

(5) Financial resources arrangement
- Even full cost recovery policy is approved, but financial resources arrangement 

is another issue. Because water rate can not increase rapidly and immediately. 
- Although loan is easiest mode of resource arrangement, still difficult by 

collateral problem, credit worthy problem and high interest rate for non profit 
organization



1. Data from technical planning

2. User service planning and administrative planning

3. Financial feasibility study and financial planning

4. Monitoring and evaluation

5. Structure of business plan

6. Q&A and discussion

- Monitoring 1) progress and output of plan, and 2) improvement of outcome 
judged by performance indicator, specially how user services are improved

- Evaluation is also same A) achievement/outputs and B) outcomes mainly with 
viewpoints of 1) efficiency, 2) effectiveness, 3) impact 4) relevance with 
related plans, policy and programs, and 5) sustainability

- More detail of monitoring and evaluation of plans, please refer PCM workshop 
material and introductory guideline already provided and conducted in March 
2010

4. Monitoring and evaluation

Customer Services
- quality of water 
- coverage (Service population)

- service hours 
(average monthly consumption volume)

- minimum charge/unit price
- complaint replay
etc.

Financial performance
- operation ratio/revenue and expenditure
- profitability/cash balance
- current ratio
- debt ratio/loan and amortization
etc.

Operation and Maintenance
- production volume
- water demand vs. supply
- leakage preventing/repair
etc.

Efficiency
- NRW
- billing collection ratio
- connection/staff
etc.

Activities of WUSC

How good WUSC provide services to 
users, or how good WUSC achieve 

the mission and objectives

Could sustain financial independency
and bear future financial demand 
while improving customer services

How properly WUSC operate water 
supply system for achieve the 

requirement of customer services

How efficiently WUSC operate water 
supply system

Sample of Performance 
Indicators

4. Monitoring and evaluation

target JAN FEB MAR APR MAY JUN
(1) User services
 1) Number of active connection 2,000
 2) Population served 10,000
 3) Service coverage (%) 65
 4) Water supply service hours (hrs) 18
 5) Number of complaints accepted
 6) Number of complaints solved
 7) User complaint solving ratio (%) 95%
(2) Water supply
 1) Number of sample test
 2) Number of sample test meet quality standard
 3) Quality standard meet ratio (%) 95%
 4) Production volume (c.m.)
 5) Revenue water volume (c.m.)
 6) Average consumptio volume per connection (c.m./month) 15
 6) Number of leakage repair
(3) Management efficiency
 1) NRW (%) 20
 2) Collection efficiency (Y-T-D) (%) 95
 3) Connections per staff 150
 4) Operational ratio (%) 200%
(4) Financial performance
 1) Revenue (,000 R)
 2) Disbursement (,000 R)
 3) Cash balance (,000 R) positive
 4) End balance (,000 R)
(5) HRM
 1) Number of staff

4. Monitoring and evaluation



4. Monitoring and evaluation

Monthly data sheet

Annual report

Monitoring and evaluation

assessment

Revise of business plan

- Monitoring performance indicator monthly with 
monthly data sheet

- Evaluating performance annually with 
accumulated monthly data sheet and analysis are 
mentioned on annual report 

- Assess performance when revise business plan. 
Business plan shall revise when significant 
change may/is happen, or end of target year

4. Monitoring and evaluation

Assessment:
(1) Achievement to previous plan
- Construction
- Connection
- Water consumption, water quality
(2) Improvement of efficiency target
- Water quality meet rate
- NRW, connection per staff, collection efficiency
- User complaints response rate

4. Monitoring and evaluation

(3) Judgment
- Efficiency of implementation
- Effectiveness of implementation to log term goal 
- Impact to improvement and demands
- Relevance with other plan, policy and programs
- Sustainability of results
(4) Issues and problems
- Issues and problems solved
- Issues and problems still not solved 
- Emerged issues and problems
(5) Lesson learned
- Insight and lessons learned for feed back to next phase planning

1. Data from technical planning

2. User service planning and administrative planning

3. Financial feasibility study and financial planning

4. Monitoring and evaluation

5. Structure of business plan

6. Q&A and discussion



(1) Executive summary
(2) Assessment of previous plan and performance

assessment, emerged issues and problems
(3) General information

Geological, geographical and demographical data 
(4) Technical planning fundamental

population and water demand projection, technical improvement policy
(5) Technical improvement plan

facility improvement plan, renewing/rehabilitation plan, cost, staffing
(6) User service plan

connection, water rate and user service staffing
(7) Administrative plan

staffing, management efficiency
(8) Financial plan

budget framework, arrangement of financial resources, financial projection
(9) Reference, supporting information and attachment

5. Structure of business plan

(2) Assessment of previous plan and performance
- Assess previous plan regarding achievement, efficiency, effectiveness, 

impact, relevance and sustainability
- Achievement: normally plan mentions targets and simply check these target 

are achieved or not, and how much achieved?
- Efficiency: how plan can success efficiently implemented? Are there any 

delay, or difficulty/trouble to make delay? 
- Effectiveness: achievement is effect to achieve the purpose, are there any 

different effective way?
- Impact: achievement gives impact to improving user service? How user 

feel?
- Relevance: are there any discrepancy with other plan/policy/program?
- Sustainability: achievement could sustainable? Are there any 

difficulty/problem to sustain achievement?

- Evaluate management efficiency with NRW, connection per staff, collection 
efficiency, user complaints response, application for new connection 
backlog ratio. Compare with target and standard. 

5. Structure of business plan

- Financial assessment, regarding profitability and financial sustainability 
from WUSC’s present financial situation

- Profitability: Although WUSC is NPO and not requested profitability, 
however not allow to be deficit. Low but ensure profitability is required. 
Normally at around 3-5% of profitability is said sufficient. Sometimes rather 
use profitability in cash flow statement base and said around 5% of 
profitability is required for sound management. 

- Financial sustainability: financial sustainability judged by end cash balance 
and current ratio, and end cash balance is possible to cover short term 
capital investment, emergency, and few month operational cost, it may 
judged sustainable for a while. Financial sustainability also check with debt 
ratio and liquidity for more comprehensive judgment. 

- Review how existing issues and problems are solved by previous plans 
- Consider are there emerged issues and problems?
- What should be consider for next plan?

5. Structure of business plan

(2) Assessment of previous plan and 
performance

- Sample of financial assessment, 
emerged issues and problems

5. Structure of business plan



(6) User service plan

5. Structure of business plan

- At least two information is necessary, 
connections projection and water rate 
improvement plan

- Connection: total connection and 
additional connection by year. In this 
sample calculate for next 10 years.

- Water rate improvement plan: also 
calculate necessary and possible 
water rate. In this sample, have plan 
for next 10 years. However, this water 
rate may update by situation and 
political reason, or enacting 
mechanism in future.

(6) User service plan
- Connection

5. Structure of business plan

additionalservice connection
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(6) User service plan
- Connection

5. Structure of business plan
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(7) Administrative plan

5. Structure of business plan

- Administrative plan should contains 
at least two information, total staffing 
plan and management efficiency 
target

- Total staffing: with management 
efficiency policy, normally, set 
number of staff as 120-150 on ratio of 
connections per staff for size of 
connections 1,500-2,500 water supply 
system. However, number of staff is 
consider structure of system, area of 
covered, geographical location, nature 
of job environment and other factors. 

- Management efficiency: NRW, 
connection per staff, collection 
efficiency, operational ratio, user 
complaint response ratio, etc. 

(7) Administrative plan
- management efficiency

5. Structure of business plan

(8) Financial plan
- Revenue projection
- Expenditure projection
- Projected cash flow or projected 

income statement
- Financial resources arrangement plan, 

if any

5. Structure of business plan

(8) Financial plan

5. Structure of business plan



(8) Financial plan

5. Structure of business plan

revenue and expenditure
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(8) Financial plan

5. Structure of business plan

15)Cash balance

0

500

1,000

1,500

2,000

2,500

2007 2008 2009 2010 2011 2012 2013 2014 2015
year

th
ou
sa
nd
 P
es
os

15)Cash balance 

(8) Financial plan

5. Structure of business plan

- Sample of financial resources 
arrangement plan. In this 
sample, they consider 
arrangement by loan. 

1. Data from technical planning

2. User service planning and administrative planning

3. Financial feasibility study and financial planning

4. Monitoring and evaluation

5. Structure of business plan

6. Q&A and discussion



6. Q&A and discussion

- WUSC are requested to have short presentation at November workshop
- Two presentation, A) hygiene education for school kid, and B) business plan
- Presentation of A) hygiene education for school kid:

1) brief introduction of presenter
2) demonstration of teaching to school kid
3) experience and future plan
4) Q&A

- Around 30 minutes for each WUSC including Q&A 

6. Q&A and discussion

- Presentation of B) business plan:
1) brief introduction of WUSC
2) water demand analysis
3) technical plan
4) customer service and administrative plan
5) financial plan
6) Q&A

- Around 30 minutes for each WUSC including Q&A 

6. Q&A and discussion
- Workshop schedule and program are not yet clearly decide, still on planning, 

however:
10:00-10:30 opening remarks
10:30-11:00 presentation of business planning by Mangada WUSC
11:00-11:15 coffee break
11:15-11:45 presentation of business planning by Gauradha WUSC
11:45-12:15 presentation of business planning by Dhullabari WUSC
12:15-13:00 lunch break
13:00-13:30 discussion and comment for business plan
13:30-14:00 presentation of public hygiene program, by Gaurada WUSC 
14:00-14:30 presentation of public hygiene program, by Dhullabari WUSC
14:30-14:45 coffee break
14:45-15:15 presentation of public hygiene program, by Mangada WUSC
15:15-15:45 discussion and comment for hygiene program
15:45-16:15 closed remarks 

6. Q&A and discussion

- You can use flip chart for presentation
- You can also use computer, projector and Powerpoint
- You can speak Nepali, and use interpreter who translate to English or directly 

speaking in English
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Dhulabari Site Survey Report

November 15, 2011

Intake Site

Intake Site Intake Site
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Intake Site Inside Cannel

Cannel at Intake Site Cannel at Intake Site
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Disconnected Pipeline

• Cut Law Water Transmission Pipe 
(WUSC)

Missing!

Disconnected Pipeline

Water Wasting 
in Receiving Chamber 

Dhulabari Pipe
200mm dia.

JICA Pipe
160mm dia.

Disconnected Pipeline

Water Wasting
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Information of Pipelines

• To maintain
• To repair
• To confirm locations
• To plan pipes
• To eliminate dead ends



Draft Guideline 
for

WUSC Management Model and Support Model

(Draft 11/15/2012)

Summary of WUSC management model

- Management essentially means manage PDCA cycle 
- To-Be model of WUSC is:

* Provide safe water, affordably, stable way to maximum people with reasonable 
price

* Manage efficiently (NRW<15%, etc.)
* Financially always maintaining positive cash balance
* Gradually introduced full cost recovery

- For realize To-Be, consider:
* Capacity of facility
* Financial capability
* Operational capability

* Institutional setup
* Business operational skill
* Leadership and problem solving skill
* Computerization

- For strengthening functional capability:
* Job process standardization using SOP, manual and guideline and training

Summary of WUSC support model

- Supporting implementation of WUSC’s business plan
- Support to:

(1) Advisory service 
* Provide management advisory
* Provide technical advisory
* Provide financial advisory
(2) Provide financial assistance
* Grant/ zero interest or low interest loan
* Windows of other financial assistance program
(3) Provide physical assistance (facility and material)
(4) Provide chance of information exchange

and make success to implementing and realize their To-Be

Agenda

1.Some misunderstanding to management model
2.WUSC management model
3.WUSC operational capability strengthening model
4.WUSC support model
5. M&E



1. Some misunderstanding to management model

- SOP or standardized job process is not management 
model
- There is no SOP for management, because 
management is adaptation to management 
environment
- There is standard
- There is best practice
- But planning and skill are necessary for adaptation 
to management environment

- Business plan is not management model
- It is method/approach for realize ideal status

2. WUSC management model

Ideal state of WUSC
-WUSC provides safe water affordably in stable 
manner, to maximum people in their jurisdiction with 
reasonable cost

Realized targets mentioned on the business plan
- Coverage ratio
- Production and distribution capability of safe water
- Management efficiency
- Financial capability
etc.

2. WUSC management model

- Safe water: Water quality test meets WHO 
standards?
- Affordably: 125 litter per capita per day (e.g.), but 
requires sufficient capacity of facility
- In stable manner: 24 hours water supply with 
sufficient pressure.), but requires sufficient capacity 
of facility (e.g. 25 litter per second pumping)
- To maximum people: 100% service coverage ratio
- Reasonable cost: 50 Rupee for first 8 cubic meters 
(e.g.), but this requires efficient management with 
sufficient financial capability (e.g. NRW is less than 
15%)

2. WUSC management model

Realize the target mentioned on their business plan
- Coverage ratio
- Production and distribution capability of safe water
- Management efficiency
- Financial capability
et.

Realizes business plan means:
- Capacity of Facility
- Financial Capability
- Operational Capability



Management
of

WUSC

Operational Capability

Capacity of 
Facility

Financial
Capability

2. WUSC management model

- For realizing ideal status, it may necessary to enhancing 3 
capabilities

Water Demand

Capacity of facility

Capacity of facility

- Service coverage
- Population served
- Consumption per capita 

per day

- Water resources
- Capacity of intake facility
- Capacity of purification 

facility
- Capacity of pipeline 

network
- Leakage and loss
- NRW/UFW

Capacity of facility

For achieving, always capacity of facility is equal or 
exceed with water demand:

-Keep maintaining facility in best condition
-Keep investing for enhance capacity of facility (with 
construction of new facility, rehabilitation, renovation 
using capital investment)
-and these two are main objectives for achieve in 
technical

0

500

1,000

1,500

2,000

2,500

3,000

3,500

Base
line

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

(6)Water Demand

(8)ProductionVolume

(12)Possiblerevenuewater

Water demandfromcommercial viewby
(29)&(31)

Case of Lakhanpur WUSC

Install generator andrepair brokenpump
Pumping10hours/dayto18hoursaday

Drillingnewboreholeandinstall additional submersiblepump
Pumping15litter per secondto30litter per second



Financial capability

Financial Demand Financial capability

(Capital cost)
- Cost of construction project
- Cost of building and office furniture 
- Cost of vehicles 
(Operational cost)
- Salaries and wages
- Power and fuel for pumping
- Chemical
- Repair and maintenance
- Office management
(Other cost)
- Financial cost, if any

- Revenue from sales of water and service
- Water rate
- Collection efficiency

- Revenue from annual membership due
- Grant and subsidiary
- Deposit
- Accounting accuracy
- Loan repayment, if any

Financial capability

For achieving, always financial capability is equal or exceed with 
financial demand:

-Maintaining water rate in sufficient level (for improving water 
rate time to time) for cost recovery of operational cost (and 
full/part of capital cost)
-Arrange necessary capital cost with grant, subsidiary, zero or low 
interest loan, deposit/donation, if revenue from sales of water is 
not enough
-Maintaining cash balance always in positive. Never ever be 
negative cash balance. 
-and these two are main objective for achieves in financial plan,
and roles of top management. 

Case of Lakhanpur WUSC

40%of capital cost needtobesupportedbygrant, for
maintainingpositivecashbalanceonhand

Couldprovidefull cost fromWUSC,however,expect
financial support as10%grant

D: Financial plan unit Base line 2013 2014 2015 2016 2017 2018 2019
(48) Revenue from sales of water ,000 NR/y 1,143 1,494 1,708 2,540 3,052 3,939 4,593 4,701
- domestic customer
- non domestci customer
(49) Revenue from others ,000 NR/y 484 418 478 711 854 1,103 1,286 1,316
(50) Revenue from operational activity ,000 NR/y 1,874 1,912 2,186 3,251 3,906 5,042 5,880 6,017
(51) Salaries ,000 NR/y 192 269 353 445 545 668 801 946
(52) Power ,000 NR/y 163 171 179 286 300 422 443 465
(53) Chemicals ,000 NR/y 63 82 86 112 118 124 130 136
(54) Spare parts, maintenance and repair ,000 NR/y 55 52 55 120 126 133 139 146
(55) Other O&M and administration ,000 NR/y 167 193 223 257 297 343 396 458
(56) Expenditure for operational activity ,000 NR/y 639 767 896 1,220 1,386 1,689 1,910 2,152
(57) Cash balance of operational activities ,000 NR/y 1,234 1,146 1,290 2,031 2,520 3,353 3,970 3,865

(58) Revenue for capital investment ,000 NR/y 188 0 0 4,012 0 686 0 0
(59) Capital expenditure ,000 NR/y 0 0 0 10,031 0 6,860 0 0
(60) Revenue from financial activity ,000 NR/y 140
(61) Financial cost ,000 NR/y 9
(62) Revenue ,000 NR/y 2,202 1,912 2,186 7,264 3,906 5,728 5,880 6,017
(63) Expenditure ,000 NR/y 648 767 896 11,251 1,386 8,549 1,910 2,152
(64) Cash balance ,000 NR 1,553 1,146 1,290 -3,987 2,520 -2,821 3,970 3,865
(65) End balance ,000 NR 3,182 4,328 5,617 1,630 4,150 1,329 5,299 9,164

0

20

40

60

80

100

120

140

160

Base
line

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

(34)Waterrate(minimumcharge)

(34)Water rate(minimumcharge)

Case of Lakhanpur WUSC

10Rupeeincreasefor cover capital cost



Operational capability

Demand of 
operational
capability

Operational
capability

- Institutional requirement
- Functional requirement
- Requirement of leadership, 
negotiation and problem solving skill
- Requirement of skills on business 
transaction management regarding 
speed, timeliness, accuracy and 
handling large volume transaction

- Fine institutional set up
- Strengthening functional capability

- business process standardization 
- training for skill up

- Strengthening leadership skill
- Computerization for improving accuracy, 
speed and capability for handling large 
volume business transaction as well as 
business process standardization

Operational capability

For achieving, always operational capability is equal or exceed 
with operational demand:

-Standardizing job process
-Recruit and assign right person to right position
-Keep training/re-training and maintaining skill and knowledge of 
staff in standard level
-Maintaining sufficient size of organization regarding volume and
quality of work
-Maintaining morale and motivation of staff with sufficient 
incentive
-Maintaining labor efficiency and quality of service to user more
than standard level
-Governing and controlling quality of work
and these are main objectives and roles of HRM and HRD plan.

2. WUSC management model

- For enhancing organizational capability, standardization 
may useful approach

Standardization determined 
by SOP, manual and 

guideline
Job

- Organizational structure/team 
structure

- Job flow
- Protocol
- Format
- Required minimum skill

- Team formation
- Job process standardization
- Using standard format
- Training based on SOP, manual 

and guideline
- Computerization

Management
of

WUSC

Operational Capability

Capacity of 
Facility

Financial
Capability

2. WUSC management model

- For realizing ideal status, it may necessary to enhancing 3 
capabilities with plan

Sufficient facility
maintenance
Keepcapital
investment for
sufficiently
enhancingcapacity
of facility

Right water rateset up
Improving/maintaining
management efficiency
Sufficient financial
resourcesarrangement

Training
Recruitingright staff andassigntoright position



Ideal status 
of WUSC

Target setting

Business Plan

Determine ideal status, called 
target setting considering 
national policy and WUSC’s
management environment

Consider facility capacity, 
organizational capability 
and financial capability 
for achieve targets

2. WUSC management model

Budget Project(s)Annual plan

Business plan decide framework of budget, annual plan, project 
and special tasks

Consider ideal status of WUSC that 
can achievable and contributing to 
development of local society and 
improvement of people’s life standard

Technical plan

Financial plan

Administrative plan

Commercial plan

Financial
feasibility

study
Not feasible Feasible

Business plan
Budget framework
Budget
Project
Action plan
Monitoring and 
Evaluation

Population project
Water demand projection
Facility improvement plan

Number of staff
Management efficiency

Number of connection
Water rate
Revenue projection 

Revenue and expenditure 
Arrangement of financial 
resources

Targets

Targets
- Production
- Revenue
- NRW
etc.

Targets

2. WUSC management model

- Business plan

- Annual plan
- Budget

- Project
- Special tasks
- Budget control

Update/revise business plan 
based on review/evaluation, if 
necessary

Planning
Take

Necessary
Action

Monitoring and 
Evaluation

(Check)

Implementation
(Do)

PDCA cycle management for achieve ideal status
P: Planning
D: Do, implementing
C: Check, monitoring an evaluation
A: Act, take necessary action for keep implementation 
on right truck

2. WUSC management model – business plan



Planning
Take

Necessary
Action

Monitoring and 
Evaluation

(Check)

Implementation
(Do)

P: Planning
- Analyze the management environment
- Find and determined issues and problems that makes 
hinder for realize the To-Be of target WUSC
- Find solutions to issues and problems
- Incorporate solution with business plan

2. WUSC management model – business plan

Planning
Take

Necessary
Action

Monitoring and 
Evaluation

(Check)

Implementation
(Do)

D: Do, implementing
- Prepare action plan (or PO: Plan of Operation)
- Execute action plan as part of activities in the 
business plan

1. WUSC management model – business plan

Planning
Take

Necessary
Action

Monitoring and 
Evaluation

(Check)

Implementation
(Do)

C: Check, monitoring an evaluation
- Monitoring progress and achievement of action plan
- Monitoring performance and results
both with:

- Monthly (monthly report)
- Quarterly and semi-annually (quarterly report)
- Annually (annual report)

2. WUSC management model – business plan

Planning
Take

Necessary
Action

Monitoring and 
Evaluation

(Check)

Implementation
(Do)

A: Act, take necessary action for keep implementation 
on right truck

- Is it necessary to change the action plan and 
business plan?

- Is it necessary to adjust implementation?
- Is it necessary to adjust M&E indicator?

2. WUSC management model – business plan



Management Committee
(Policy making/Supervising 

Organization)

User
(Beneficially)

Staff Organization
(Operational Organization)

- Capable on policy making 
- Capable on governing

- Capable on operating water supply 
system

- Cooperative to water supply system

3.WUSC operational capability strengthening model

Well governing management

Supportive user

Capable organization

Management Committee
(Policy making/Supervising 

Organization)

Capacity Development Model
Training to Management Layers

User
(Beneficially)

Staff Organization
(Operational Organization)

- Training on policy making/supervising 
for management committee member

- Introductory training for new members

- Training for strengthening operational 
capability

- Awareness program including roles of 
water supply for getting their 
understanding and support 

3. WUSC operational capability strengthening model

Functional
- Knowledge
- Experience
- Capability

Mental
- Knowledge
- Experience
- Capability
- Attitudes for work

Institutional
- System
- Capability of management 
using institutional system

Computerization
-Speed, volume and 
accuracy
-Standardization

3. WUSC Operational capability strengthening model
Target WUSC has sufficient 
institutional system and the 
utilize effectively for their 
management and business 
operation

Management of target 
WUSC has sufficient mental 
capability and initiate 
leadership or maintaining 
morale of their staff

Computerizing is recommend 
for standardizing business 
process and improve 
efficiency, accuracy and speed

Target WUSC has sufficient 
functional capability and 
achieves mission, provide safe 
water affordably, in stable 
way to maximum people with 
reasonable price

Institutional set up 

- Bylaw
- Technical guidelines and manuals

- Design principles and standards
- Procurement and bidding principles
- Facility maintenance and operation 

manual
- Plan

- Technical improvement plan
- Record and journals, reports

- Intake daily report
- Production daily report
- Distribution daily report
- Operation daily report
- Technical monthly report

- Bylaw
- Staff regulation
- Job description
- Guidelines and principles, manuals

- Business planning guideline
- Accounting standard and principles
- Budgeting guideline
- Performance appraisal/ evaluation 

guideline
- Procurement and stock control manual

- Plans
- Business plan
- Budget

- Record and journal, reports
- Monthly report
- Financial statements and audit report
- Annual report
- Internal audit report



Bylaw

Job Description Plans

Staff Regulation

Standard/
Guideline/
Principles

FormatReports

What activity staff should 
be do

- How staff should be work

What activity should be 
done

- These must monitoring

How activity should be 
control their quality

- These must be standardize

Institutional system manage quality of work

Institutional set up 
Boardof director

General Manager

Chief
Administrative
Division

Administrative
Clerk

Chief O&M
Division

Chief Commercial
Division

Bookkeeper

Property
custodian/stock
keeper

casher Bill collector

Billingand
postingclerk

Customer service
clerk

Meter reader

Pumpoperator

Utilityman

Plumber

Standard Organization 
structure for small to medium 
water supply system staff 5-20

****

*

***

**

**** *

*******

****

**** **** ****

* First hire
** next hire
*** then hire
**** lastly hire

Technical area
- Technical planning
- Intake facility maintenance
- Purification facility 

maintenance
- Water quality management
- Transmission/distribution 

facility maintenance
- Water meter maintenance
- Leakage repair
- Sanitation facility construction 

and maintenance

Non Technical area
- Business planning
- Operation

- user services
- marketing
- connection/disconnection
- water rate setting
- Billing and collection
- User complaints management
- Awareness program

- Administrative works
- HRM and payroll, performance appliance
- HRD
- Procurement and stock control

- Financial
- Cashier’s job
- Bookkeeping
- Accounting and financial reporting
- Budgeting and budget control

- Administration
- Monthly reporting
- Annual reporting

Functional capability

Management

TechnicalCommercialAdministrative

- Administrative planning
- Control staff
- Control asset
- Control expenses

- Commercial planning
- Provide service
- Collecting money for 
service and products 

- Engineering planning
- Constructing facility
- Operating and maintaining 
facility

- Business planning
- Monitoring operation and 
performances

Functions and functional capability



- For enhancing functional capability, standardization may 
useful approach

Standardization determined 
by SOP, manual and 

guideline
Job

- Organizational structure/team 
structure

- Job flow
- Protocol
- Format
- Required minimum skill

- Team formation
- Job process standardization
- Using standard format
- Training based on SOP, manual 

and guideline
- Computerization

Leadership and problem solving skills
- Leadership

- Leadership
- Motivating staff

- Corporate communication
- Negotiation techniques
- Conflict mitigation 

- Risk Management
- Risk management and contingency 

planning

- Problem solving techniques and 
methodology

- PDCA cycle management
- Critical thinking
- Logical thinking and PCM (Project 

Cycle Management)
- TQC/QC, TOC

- Sufficient leadership and negotiation/ good 
communication skill plus problem solving skill may 
necessary for carry on business plan with standardized 
functional capability

Manage and operation of 
organizational activity

Leadership, communication 
and problem solving 

capability - Leading to right direction
- Motivating people to move to 

positive way for harmonization 
and cooperation

- Solve bottleneck and manage job 
flow smooth and efficient 

Computerization

- Facility management system
- Pipeline map system

- CAD
- Hydraulic analysis system
- Network analysis system

- MIS
- Accounting system

- Bookkeeping
- Account Payable
- Account Receivable
- Asset management
- Financial reporting and analysis

- Billing 
- Billing and collection

- Payroll and HRM
- Procurement and stock control

Computerization improve speed, accuracy and 
handling large volume of business transaction 
as well as job flow standardization



Supporting material for WUSC management model

(1) SOP
- Operation and Maintenance of Water Distribution Facilities
- Water Meter Reading and Management for Water Meter Accuracy 
- Water Quality Checking and Monitoring

(2) Draft guideline and manual
- Draft manual for user complaints management
- Draft guideline for annual report
- Introducing problem solving  techniques using PCM

(3) Workshop material and samples
- Business planning (technical planning)
- Business planning (non-technical planning)
- Sample of business plan (Dhulabari WUSC)
- Monthly report
- WUSC management model and support model
- Awareness program

Comments for micro WUSC:

-These model and sample is for small and medium 
size WUSC, not for micro size WUSC, less than 5 
staff and less than 500 connections
- For micro size WUSC, it may need different 
approach

Stage of organizational development:

Stage-1: micro
Staff is less than 5, connection is 

less than 500

Stage-2: small
Staff is 5-10, connection is

500-1,500

Stage-3: medium 
Staff is 10-15, connection is 

1,500-3,000

Evolving by local 
socio-economic
development

- Institutional set up
- Business planning
- SOP based capacity 
development
- Computerization on 
billing/accounting

- SOP based capacity development by OJT
- Should focus ensure O&M
- It may too early to introduce business plan or 

5 years plan is enough

- Institutional strengthening
- Business planning
- SOP + application based capacity development
- Computerization is essential

Boardof director

General Manager

Bookkeeper Meter reader Pumpoperator Plumber

Organization structure for 
small to medium water supply 
system staff 5-6

Flat, though recommends to consider structure



Management Model of WUSC (Institutional) set up for 
organization of 5-6 staffs

Technical area
- Bylaw
- Technical guidelines and manuals

- Facility maintenance and operation 
manual (SOP)
- Record and journals, reports

- Production daily report
- Pump operation daily report
- Technical monthly report

Non-technical area
- Bylaw
- Staff regulation
- Job description
- Budget
- Record and journal, reports

- Monthly report
- Financial statements and audit report
- Annual report

Technical area
- Facility operation and 

maintenance skill with SOP
- Water meter maintenance
- Leakage repair
- Sanitation facility construction 

and maintenance

Non Technical area
- Connection/disconnection
- Water rate setting
- Billing and collection
- Awareness program
- Procurement and stock control
- Financial

- Cashier’s job
- Bookkeeping
- Accounting and financial reporting
- Budgeting and budget control

- Administration
- Monthly reporting
- Annual reporting

Management Model of WUSC (Functional capability) set up for 
organization staff is 5-6 

Management Model of WUSC (Mental) for small organization 

- Leadership
- Leadership
- Motivating staff

- Corporate communication
- Negotiation techniques
- Conflict mitigation 

- Risk Management
- Contingency planning

Simple knowledge and skill are recommendable. 
Also simple contingency plan for prepare natural 
calamity is recommendable.

Management Model of WUSC (Computerization) for small organization

- Accounting system
- Bookkeeping
- Financial reporting

- Billing 
- Billing and collection

Computerization in these area are recommendable, 
for accuracy and utilize data for planning, but 
basically daily activity are carried manually



4. WUSC support model

Reality

Realize To-Be status after 
considering reality and 
management environment

Business plan 

Support to WUSC:
(1)Management consulting service
(2)Financial assistance
(3)Material support
(4)Information exchange

WUSC

4. WUSC support model
Support to WUSC:
(1) Management consultation
- Advise on institutional build up 
- Advise on strengthening/support functional capability

- Management advisory
- Technical advisory (advise/assistance to 

design/cost estimation, technical plan) 
- Financial advisory (advise to financial plan, water 

rate setting, financial resources arrangement, window 
of aids) 

- Advise on HRD
- Recommend training course of CHRDC
- Provide training/workshop in District
- Provide OJT

4. WUSC support model
Support to WUSC:
(2) Financial support
- Provide financial assistance for start up the business
- Provide grant to facility improvement 
(rehabilitation/expansion)
- Provide low interest rate loan (zero interest/less than 
5% for more than 10 years, e.g.)
- Introduce aids (as windows, including recommending 
to agencies, under writing, e.g. ADB/WB/KfW/NGO)
- But financial assistance should consider business plan 
of WUSC*)

*) DWSS/WSSDO and WUSC should discuss based on the business plan

4. WUSC support model

Support to WUSC:
(3) Material support
- Provide material
- Provide physical facilities

(4) Information exchange
- Provide place and chance for socialization/ 
information exchange between WUSCs, or between 
DO and WUSCs



Business plan of 
WUSC

Business plan of 
WUSC

Business plan of 
WUSC

Business plan of 
WUSC

Budget of 
WSSDO/DWSS

Financial, physical and 
material assistance based on 
WUSC’s business plan

4. WUSC support model

Management
of

WUSC

Operational Capability

Capacity of 
Facility

Financial
Capability

Technical
advise/assistanceof
technical planning
Technical adviseonfacility
design/cost estimation
Advise/ recommendation
onfacilityoperation
Providetechnical/
engineeringtraining

Adviseonfinancial planning
Adviseonwater ratesetting
Provideaccounting/
financial management
training
Providegrant/ lowinterest
rate loan/ material supply
Introduce/under writing
other financial aidprogram

Providetrainingprograms
(CHRDC/workshop/OJT)

4. WUSC support model

5. M&E

Recommend:
- Monthly review by WUSC based on monthly report
- Annual review jointly by WUSC and DO, based on 
annual report

Monthly data sheet

Annual report

Monitoring and evaluation

assessment

Revise of business plan

- Monitoring performance indicator monthly with 
monthly data sheet

- Evaluating performance annually with 
accumulated monthly data sheet and analysis are 
mentioned on annual report 

- Assess performance when revise business plan. 
Business plan shall revise when significant 
change may/is happen, or end of target year

5. M&E



target JAN FEB MAR APR MAY JUN
(1) User services
 1) Number of active connection 2,000
 2) Population served 10,000
 3) Service coverage (%) 65
 4) Water supply service hours (hrs) 18
 5) Number of complaints accepted
 6) Number of complaints solved
 7) User complaint solving ratio (%) 95%
(2) Water supply
 1) Number of sample test
 2) Number of sample test meet quality standard
 3) Quality standard meet ratio (%) 95%
 4) Production volume (c.m.)
 5) Revenue water volume (c.m.)
 6) Average consumptio volume per connection (c.m./month) 15
 6) Number of leakage repair
(3) Management efficiency
 1) NRW (%) 20
 2) Collection efficiency (Y-T-D) (%) 95
 3) Connections per staff 150
 4) Operational ratio (%) 200%
(4) Financial performance
 1) Revenue (,000 R)
 2) Disbursement (,000 R)
 3) Cash balance (,000 R) positive
 4) End balance (,000 R)
(5) HRM
 1) Number of staff

5. M&E

Monitoring sample format

Assessment:
(1) Achievement of previous plan
- Progress of construction project
- Connection
- Water consumption
(2) Improvement of efficiency target
- Water quality meet rate
- NRW, connection per staff, collection efficiency
- User complaints response rate

5. M&E

Summary of WUSC management model

- Management essentially means manage PDCA cycle 
- To-Be model of WUSC is:

* Provide safe water, affordably, stable way to maximum people with reasonable 
price

* Manage efficiently (NRW<15%, etc.)
* Financially always maintaining positive cash balance
* Gradually introduced full cost recovery

- For realize To-Be, consider:
* Capacity of facility
* Financial capability
* Operational capability

* Institutional setup
* Business operational skill
* Leadership and problem solving skill
* Computerization

- For strengthening functional capability:
* Job process standardization using SOP, manual and guideline and training

Summary of WUSC support model

- Supporting implementation of WUSC’s business plan
- Support to:

(1) Advisory service 
* Provide management advisory
* Provide technical advisory
* Provide financial advisory
(2) Provide financial assistance
* Grant/ zero interest or low interest loan
* Windows of other financial assistance program
(3) Provide physical assistance (facility and material)
(4) Provide chance of information exchange

and make success to implementing and realize their To-Be
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